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[57] 



ABSTRACT 



An image reading apparatus oon^nses a reader for pboto- 
clectrically reading an image, a firsticfercnoe member to be 
used for the measurement d irregularity of an oo^t signal 
£rom the reader, a second reference member having density 
data indicating a density thereof recorded thereon, a correc- 
tion unit for correcting irregularity of an image signal 
derived by reading an image of a document sheet by the 
reader based on a first reference signal derived by reading 
the first reference mennber by &e reader, and a compensation 
unit for cosnpensating the irregular ccsrection operation by 
the OGsrection unit based on a second reference signal 
derived by reading the second reference member by the 
reader and the density of the second reference n^anber 
derived by reading the density data. 
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[57] ABSTRACT 

A white reference data generating unit which generates 
white reference data used in . a shading correction pro- 
cess includes a line memory for storing white reference 
data, a determination circuit for determining whether or 
not the image data supplied from an image sensor is 
equal to or less than a predetermined threshold level, a 
updating circuit for updating the white reference data 
stored in the line memory to new white reference data 
calculated based on the white reference data stored in 
the line memory and input data while each line on a 
white reference plate is scanned, and a selector for sup- 
plying the image data, as the input data, to the updating 
circuit when the determination circuit determines that 
the image date is greater than the threshold level, and 
for supplying difTercnce data, as the input data, to the 
updating circuit when the determination circuit deter- 
mines that the image date is equal to or less than the 
threshold level, the difference date being obtained by 
subtracting a predetermined value from the white refer- 
ence date stored in the line memory. 
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[57] ABSTRACT 

An image signals of a black reference plate, a white 
reference plate and a manuscript detected by an image 
sensor are converted into digital data by an A/D con- 
verter, and in the A/D conversion, the image signal of 
the black reference plate which is enhanced in level is 
applied to the A/D converter, and then the enhanced 
digital data for the black reference plate is returned to 
an original level, and a corrected image data which is 
represented by a diflerence of the image data of the 
manuscript and the image data of the black reference 
plate is issued. 
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(57) ABSTRACT 

The present invention relates to an image scanner with 
automatic signal compensation function for compensating 
the instability of a light source of the image scanner. The 
image scanner comprises a test region, a light source for 
illuminating the document and the test region, optical means 
for conveying the light reflected from the document and the 
test region, a line image sensor for receiving the Ught from 
the optical means and generating an image signal corre- 
sponding to the light reflected from the document and a 
brightness signal corresponding to the light reflected from 
the test region, and a signal compensation circuit for ampli- 
fying the image signal according to the brightness signal to 
compensate the instability in the brightness of the light 
source. 
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[57] ABSTRACT 

The tonal resolution of an image scanner is improved by 
adjusting the dynamic range of an analog-to-digital con- 
verts of the scanner. A preview scan of the image is made. 
The image data from the ps-eview scan is then analyzed to 
detomine a maximum intensity and a minimum intensity. 
The value of the maximum intensity is used to set a white 
intercq)t of the image scanner such that a maximum digital 
value of the analog-to-digital converter corresponds to the 
maximum intensity present in the image data from the 
preview scan. The minimum intensity is used to set a black 
intercept of the image scanner sud) that the minimimi 
intensity in the image data from the preview scan corre- 
sponds to the minimimi digital number ou^ut by the analog- 
to-digital converter. Tonal resolution of the image scanner is 
optimized then by performing a final scan of the image with 
the analog-to-digital conveiter programmed to reflect the 
new white intercept and black intercept values. 

15 Claims, 3 Drawing Sheets 



IMAGE 



CCD SENSOR 
A RR AY 



102 

/ 103 



104 
i 



—UampX 



100 



106 SLAVE CONTROLLER 108 



118 



[RAMI 



1 



107 



ADC 



131 



130 



111 

_L 



109^ 



120 



MASTER 
CONTROLLER 



:V|P ROCESSOR 
^110 



FORMAT 
PROCESSORI 



1U 
J. 



CONTROL 

STATE 

MACHINE 



7 
112 

116 



DMA 
CONTROL |r 



128 



122 



124 



HOST INTERFACE 



06/10/2003, EAST Version: 1.03.0002 



United States Patent [i9] 

Takase 



[54] IMAGE READING APPARATUS 

[75] Inventor: Osamu Talcase, Yokohama, Japan 

[73] Assignee: Ricoh Company, Ltd., Tokyo. Japan 

[21] AppLNa: 631,912 

[22] Filed: Dec, 21, 1990 

[30] Foreign Application Priority Data 



Dec. 25, 1989 [JP] Japan 1-335277 

[51] Int,a.5 H04N1/40 

[52] U.S. a 358/461; 358/464; 

358/471; 358/475 

[58] Field of Search 358/461. 464, 471, 445, 

358/446, 463, 465, 496, 475 

[56] References ated 

U.S. PATENT DOCUMENTS 

4,660,082 4/1987 Tomohisa ct al 358/406 

4,829,379 5/1989 Takaki 358/461 

4,868,685 9/1989 Ueno 358/461 

4,870,501 9/1989 Yoshida : 358/461 

4,9.16,549 4/1990 Sekizawa 358/461 

4.989,100 1/1991 Ishima 358/461 

5,062,144 10/1991 Murakami 358/461 

5,070,414 12/1991 Tsutsumi 358/461 

5,099,341 3/1992, Nosaki ct al. ..; 358/461 

5,101,281 3/1992 Ishima 358/461 

5,105,286 4/1992 Sakurai 358/461 

5,146,351 9/1992 Maehara 358/461 

5,157,518 10/1992 Ohiaki et al 358/461 




US005249068A 



[11] Patent Number: 5,249,068 
[45] Date of Patent: Sep. 28, 1993 

Primary Examiner — Edward L. Coles, Sr. 
Assistant Examiner — Fan Lee 

Attorney, Agent, or F/>m— Obion, Spivak, McClelland, 
Maier & Neustadt 

[57] ABSTRACT 

An image reading apparatus having a line sensoi- for 
supplying an image signal in accordance with a bright- 
ness of a specified region of an original document along 
a main scan line, the line sensor having a plurality of 
photoelectric conversion elements aligned along a main 
scan line. The image reading apparatus comprises a 
sampling part ifor sampling and holding a level of a 
reference signal initially outputted by the line sensor 
when a reference board is scanned, a correction part for 
calculating a correction quantity according to a level of 
a signal outputted by the photoelectric conversion ele- 
ments when the specified region of the original docu- 
ment is scanned, a subtraction part for subtracting the 
correction quantity from the level of the reference sig- 
nal when the reference board is scanned, to supply a 
corrected reference signal according to the brightness 
of the specified region of the original document, and a 
normalization part for normalizing a level of an image 
signal outputted by the photoelectric conversion ele- 
ments when the original document is scanned, based on 
a level of the corrected reference signal from the sub- 
traction part. 

9 Claims, 4 Drawing Sheets 
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